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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to fluid control- 
lers such as valves, mass flow controllers or pressure 
regulators according to the preamble of claim 1 . 
[0002] Fluid controllers are already known which 
comprise a controller main body having laterally open 
inlet channel and outlet channel, and an operating por- 
tion integral with the main body for opening and closing 
the channel, changing the direction of flow, or regulating 
the rate of flow or pressure. In fabricating a fluid control 
apparatus comprising various types of such fluid con- 
trollers in combination, the main bodies of the controllers 
are connected to one another (see JP-A-1 72265/1 993). 
[0003] If the operating portion of the conventional fluid 
controller malfunctions, there arises a need for replace- 
ment, whereas with the fluid control apparatus compris- 
ing fluid controllers the main bodies of which are con- 
nected to one another, the entire apparatus must be dis- 
assembled for the removal of one of the controllers. The 
replacement therefore requires a time-consuming cum- 
bersome procedure, which renders the apparatus in- 
convenient to maintain. 

[0004] A fluid controller of the above mentioned kind 
is also known from DE -A-2 223 115. The fluid control 
system known from this document comprises a main 
body, which is formed with an inlet channel and an outlet 
channel each having a downwardly open end. The main 
body is further provided with an operating portion, which 
is formed integral with the main body. A connector is re- 
movably attached to the main body, and the connector 
is formed with an outlet channel and an inlet channnel 
communicating respectively with the Inlet channel and 
the outlet channel of the controller main body. Two gas- 
kets are provided between the controller main body and 
the connnector. 

[0005] If the operating portion of the fluid controller 
malfunctions, there arises a need for replacement. For 
this purpose the screws, by which the controller main 
body is connected to the connector must be removed, 
so that the two seals provided between the controller 
main body and the connector may be removed and then 
newly inserted, before a new controller main body can 
be attached to the connector. The replacement therefor 
requires a time-consuming composing procedure, 
which renders the apparatus inconvenient to maintain. 
[0006] US 4,796,896 further discloses a seal arrange- 
ment, which comprises a rigid container and two seal 
bodies formed of an elastomeric material and fixedly at- 
tached to the retainer, so that the whole arrangement 
needs to be replaced, when one of the gaskets malfunc- 
tions. 

[0007] Accordingly it is an object of the invention, to 
provide a fluid controller having an operating portion 
which can be replaced readily if malfunctioning. 
[0008] According to the present invention this object 



is solved by the features of the characterising portion of 
claim 1 . 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0009] 

FIG. 1 is a view in vertical section showing a fluid 
controller embodying the invention; 
w FIG. 2 is an enlarged view in vertical section of a 
seal; 

FIG. 3 is an enlarged plan view of a retainer and 
gaskets; 

FIG. 4 is an enlarged perspective view of the retain - 
is er; and 

FIG. 5 is an enlarged perspective view partly broken 
away and showing the gasket. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0010] An embodiment of the invention will be de- 
scribed below with reference to the drawings. The terms 
"upward," "downward," "right" and "left" are used in the 
following description based on the position of the device 
as shown in FIG. 1. 

[0011] FIG. 1 shows a fluid inlet-side portion of a fluid 
control apparatus for use in systems for producing sem- 
iconductors. A first on-off valve 2 and a second on-off 
valve 4 are disposed at the left side (downstream side) 
of an inlet pipe joint member 1 . 
[0012] The first on-off valve 2 comprises a valve main 
body 6 formed with downwardly open inlet channel 42 
and outlet channel 43, an operating portion 7 positioned 
on the valve main body 6 and integral therewith for open- 
ing and closing the oulet channel 43, and a connector 
11 disposed beneath the valve main body 6. The con- 
nector 11 is formed with an Inlet channel 41 for causing 
an inlet channel 40 of the joint member 1 to communi- 
cate with the inlet channel 42 of the main body 6 there- 
through, a leftwardly open outlet channel 44 communi- 
cating with the outlet channel 43 of the main body 6, and 
a branch channel 45 branching from the outlet channel 
44 and provided with a pressure sensor mount 3. The 
valve main body 6 comprises a cylindrical portion 1 4 and 
a rectangular flange portion 1 5 formed at the upper end 
of the portion 14. The cylindrical portion 14 is fitted in an 
upward recess 16 formed in the connector 11, and is 
fastened to the connector 11 with screws 17 extending 
through the flange portion 15 from above at the respec- 
tive four comers of the flange portion 15. Accordingly, if 
the operating portion 7 of the first on-off valve 2 malfunc- 
tions, the operating portion 7 is removable from the con- 
nector 11 together with the valve main body 6. 
[0013] The second on-off valve 4, which has the same 
construction as the first on-off valve 2 except that the 
pressure sensor mount is absent, comprises a valve 
main body 8 formed with downwardly open inlet channel 
47 and outlet channel 48, an operating portion 9 posi- 
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tioned on the main body 8 and integral therewith for 
opening and closing the outlet channel 48, and a con- 
nector 12 disposed beneath the main body 6. The con- 
nector 12 is formed with an inlet channel 46 for causing 
the outlet channel 44 of the connector 11 of the first on- 
off valve 2 to communicate with the inlet channel 47 of 
the main body 8 of the second on-off valve 4 there- 
through, and a leftwardly open outlet channel 49 and 
communicating with the outlet channel 48 of the main 
body 8 of the second on-off valve 4. The valve main body 
8 comprises a cylindrical portion 18 and a rectangular 
flange portion 1 9 formed at the upper end of the portion 
18. The cylindrical portion 18 is fitted in an upward re- 
cess 20 formed in the connector 12, and is fastened to 
the connector 12 with screws 21 extending through the 
flange portion 1 9 from above. Accordingly, the operating 
portion 9 of the second on-off valve 4 is removable from 
the connector 1 2 along with the valve main body 8 if mal- 
functioning. 

[0014] The connector 11 of the first on : off valve 2 is 
connected to the connector 12 of the second on-off 
valve 4 with a screw 22 extending through the connector 
11 and driven into the connector 12 from the right side 
of the connector 11 . The screw 22 is removed in disas- 
sembling the entire apparatus. A seal 27 is provided be- 
tween the connector 11 and the connector 12. The seal 
27 is used in holding the two channels 44, 46 in com- 
munication with each other and can be a known one. 
The connectors 11, 12, although separate members, 
can be an integral member. The seal 27 is unnecessary 
in this case. 

[0015] A seal 26 is provided also between the cylin- 
drical portion 14 of valve main body 6 of the first on-off 
valve 2 and the upward recessed portion 1 6 of the con- 
nector 11 . The seal 26 is installed when two channels 
are caused to communicate with two respective chan- 
nels, that is, when the inlet channels 42, 41 of the main 
body 6 and the connector 1 1 are caused to communicate 
with each other and when the outlet channels 43, 44 
thereof are caused to communicate with each other. The 
seal 26 is an unknown one. 

[0016] With reference to FIG. 2, the seal 26 comprises 
a first annular gasket 28 provided between an edge por- 
tion of the valve main body 6 defining the downwardly 
open end of the inlet channel 42 thereof and an edge 
portion of the connector 11 defining the upwardly open 
end of the inlet channel 41 thereof and opposed to the 
edge portion, a second annular gasket 29 provided be- 
tween an edge portion of the valve main body 6 defining 
the downwardly open end of the outlet channel 43 there- 
of and an edge portion of the connector 11 defining the 
upwardly open end of the outlet channel 44 thereof and 
opposed to the last-mentioned edge portion, a retainer 
30 holding the two gaskets 28, 29 and attached to the 
valve main body 6, and a spring pin 31 for positioning 
the retainer 30 in place. The opposed edge portions de- 
fining the open ends of the inlet channels 41, 42 and 
outlet channels 43, 44 are smooth -surfaced by spot fac- 



ing as indicated at 32 for contact with the gasket 28 or 
29 and for positioning the gasket with good stability. The 
spot facing 32 can be dispensed with by polishing the 
faces to be brought into contact with the gaskets 28, 29. 
5 [0017] The retainer 30 is in the form of an integral 
piece prepared from a stainless steel plate. As shown 
in greater detail in FIGS. 3 and 4, the retainer 30 com- 
prises a ring portion 33, a plurality of body holding lugs 
34 extending upward from the ring portion 33 for attach- 

10 ing the retainer 30 to the valve main body 6, and gasket 
holding claws 35, 36 extending radially inward from the 
ring portion 33 for holding the gaskets. The body holding 
lugs 34 are four in number, equidistantly spaced apart 
and bent slightly inward to hold with their resilience a 

15 small-diameter portion 14a formed at the lower end of 
cylindrical portion 14 of the valve main body 6. There 
are two kinds of gasket holding claws 35, 36, i.e., four 
large claws 35 equidistantly spaced apart and extending 
nearly to the center of the ring portion 33, and four small 

20 claws 36 positioned between the large claws 35. The 
claws are slightly resilient. The second gasket 29 is held 
by the inner ends of the four large claws 35. The first 
gasket 28 is held by the opposed side edges of adjacent 
two large claws 35 and the inner end of the small claw 

25 36 between these large claws 35. According to the 
present embodiment, the first and second gaskets 28, 
29 are provided for the two kinds of channels, respec- 
tively, I.e., for the inlet channels 41 , 42 and for the outlet 
channels 43, 44, whereas four gaskets as arranged 

30 around the second gasket 29 can be held by the retainer 
30, each by the opposed side edges of adjacent two 
large claws 35 and the inner end of the smaller claw 36 
therebetween. Thus, the retainer 30 is usable for for 
pairs of opposed inlet or outlet channels. The gasket 

35 holding claws 35 or 36 of the retainer 30 are not limited 
to four in number; the number of claws may be altered 
with the number of gaskets 28 or 29 to be held. 
[0018] As shown in FIG. 5, an annular groove 37 for 
fitting the gasket holding claws 35, 36 of the retainer 30 

40 in is formed in the outer periphery of each of the first 
gasket 28 and the second gasket 29, whereby the the 
gaskets 28, 29 are reliably held and accurately posi- 
tioned by the retainer 30. Accordingly, even if the valve 
main body 6 is repeatedly installed and removed, the 

<5 gaskets 28, 29 are unlikely to shift relative to the main 
body 6 and the connector 11 , assuring the opposed por- 
tions of the main body 6 and the connector 11 of seal 
properties. 

[0019] Like seal 26 is provided also between the cy- 
50 lindrical portion 18 of valve main body 8 of the second 
on-off valve 4 and the upward recessed portion 20 of 
connector 1 8 of the valve 4. 

[0020] Although FIG. 1 shows only the fluid inlet-side 
portion of the fluid control apparatus, the downstream 
55 side of the apparatus can be provided with a suitable 
arrangement of valves similar to the on-off valves 2, 4 
and other flu id controllers such as a mass flow controller 
for controlling the flow rate of fluid, pressure regulator 
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for controlling the pressure of fluid and a valve for chang- 
ing the direction of flow. With each of these fluid control- 
lers, a conroller main body is attached to a connector 
disposed beneath the main body with screws driven in 
from above, and the adjacent connectors are connected 
to each other with a screw driven in sideways. If the op- 
erating portion of one of these controllers malfunctions, 
the operating portion can then be removed from the con- 
nector along with the controller main body. 



Claims 

1. A fluid controller comprising a main body (6, 8) 
formed with an inlet channel (42, 47) and an outlet 
channel (43, 48) each having a downwardly open 
end and provided with an operating portion (7, 9) 
integral with the main body (6, B), a connector (11 , 
1 2) formed with an in let channel (41 , 46) and an out- 
let channel (44, 49) each having an upwardly open 
end and communicating respectively with the inlet 
channel (42, 47) and the outlet channel (43, 48) of 
the main body (6, 8), the connector (11,12) being 
removably attached to the main body (6, 8), and a 
seal (26) is provided between the main body (6, 8) 
and the connector (11, 12), wherein the upwardly 
open inlet channel (41 , 46) and outlet channel (44, 
49) of the connector (11,12) are each laterally open 
at another end thereof and that the seal (26) com- 
prises a first gasket (28) provided between an edge 
portion of the main body (6, 8) defining the down- 
wardly open end of the inlet channel (42, 47) thereof 
and an edge portion of the connector (11,12) defin- 
ing the upwardly open end of the inlet channel (41 , 
46) thereof and opposed to the edge portion, a sec- 
ond gasket (29) provided between an edge portion 
of the main body (6, 8) defining the downwardly 
open end of the outlet channel (43, 48) thereof and 
an edge portion of the connector (11, 12) defining 
the upwardly open end of the outlet channel (44, 49) 
thereof and opposed to the main body (6, 8) edge 
portion defining the outlet channel end, character- 
ized in that a retainer (30) is detachably holding the 
first and second gaskets (28, 29) thereto and at- 
tached to one of the main body (6, 8) and the con- 
nector (4, 12). 

2. The fluid controller as in claim 1 , further comprising 
a spring pin (31 ) for positioning said retainer (30) in 
place. 

3. The fluid controller as in claim 1 or 2, wherein said 
retainer (30) includes a ring portion (33). 

4. The fluid controller as in claim 3, wherein said re- 
tainer (30) includes a plurality of body holding lugs 
(34) extending upwardly from said ring portion (33) 
for attaching said retainer (30) to said main body (6, 



8). 

5. The fluid controller as in claim 4, wherein said plu- 
rality of body hoiding lugs (34) includes four body 

5 holding lugs which are equidistantly spaced apart 
from each other and bent slightly inwardly to hold, 
by means of resilience, a small diameter portion 
(149) of a cylindrical portion (14) of said main body 
(6) at a lower end of said cylindrical portion (14). 

10 

6. The fluid controller as in any of claims 3 to 5, where- 
in said retainer (30) includes a plurality of gasket 
holding claws (35, 36) which extend radially inward- 
ly from said ring portion (33) for holding said first 

15 and second gaskets (28, 29). 

7. The fluid controller as in claim 6, wherein said plu- 
rality of gasket holding claws (35, 36) include a plu- 
rality of large-type gasket holding claws (35) and a 

20 plurality of small-type gasket holding claws (36). 

8. The fluid controller as in claim 7, wherein said plu : 
rality of large-type gasket holding claws (35) include 
four claws equidistantly spaced apart and extend- 

25 jng neaiiy to a center of said ring portion (33) of said 
retainer (30). 

9. The fluid controller as in claim 8, wherein said plu- 
rality of small-type gasket holding claws (36) in- 

30 elude four claws equidistantly spaced apart and po- 
sitioned between said four large-type claws (35). 

1 0. The fluid controller as in any of claims 6 to 9, where- 
in said plurality of small-type claws (36) and large- 

35 type claws (36) are all slightly resilient. 

11. The fluid controller as in any of claims 6 to 10, 
wherein said second gasket (29) is held by inner 
ends of said four large-type claws (35). 

40 

12. The fluid controller as in claim 1 1 , wherein said first 
gasket (28) is held by opposed side edges of two 
adjecent large-type claws (35) and an inner end of 
one small-type claw (36) located between said two 

45 adjacent large-type claws (35). 

13. The fluid controller as in any of claims 6 to 12, 
wherein said first gasket (28) and said second gas- 
ket (29) each have an annular groove (37) in an out- 

so her periphery thereof for fitting said gasket holding 
claws (35, 36) of said retainer. 

14. The fluid controller as in any preceeding claim, 
wherein said retainer (30) is an integral piece made 

55 from stainless steel. 
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Patentansp ruche 

1. Fluidsteuervorrichtung rnit einem Hauptkorper (6, 
8), der mit einem EinlaBkanal (42, 47) und einem 
AuslaBkanal (43, 48) versehen ist, die jeweils ein 5 
nach unten offenes Ende aufweisen, und einem Be- 
t&tigungsbereich (7 t 9), der einteiiig mit dem Haupt- 
korper (6, 8) ausgebildet ist, einem Verbindungsele- 
ment (11, 12), das mit einem EinlaBkanal (41, 46) 
und einem AuslaBkanal (44, 49) ausgebiidet ist, die io 
jeweils ein nach oben offenes Ende aufweisen und 
entsprechend mit dem EinlaBkanal (42, 47) und 
dem AuslaBkanal (43, 48) des Hauptkorpers (6, 8) 
verbunden sind, wobei das Verbindungselement 
(11,12) entfernbar an dem Hauptkorper (6, 8) be- '5 
festigt ist, und einem Dichtungselement (26), das 
zwischen dem Hauptkorper (6, 8) und dem Verbin- 
dungselement (11, 12) angeordnet ist, wobei der 
nach oben offene EinlaBkanal (41 , 46) und der nach 
oben offene AuslaBkanal (44, 49) des Verbindungs- 20 
elementes (11 , 12) jeweils an einem anderen Ende 
seitlich often sind und das Dichtungselement (26) 
eine erste Dichtung (28), die zwischen einem Kan- 
tenbereich des Hauptkorpers (6, 8), der sein nach 
unten offene Ende des EinlaBkanals (42, 47) defi- 25 
niert, und einem Kantenbereich des Verbindungs- 
eiementes (11,12), der das nach oben offene Ende 
des EinlaBkanals (41 , 46) definiert und gegenuber 
des Kantenbereiches angeordnet ist, vorgesehen 
ist, und eine zweite Dichtung (29), die zwischen ei- so 
nem Kantenbereich des Hauptkorpers (6, 8), der 
das nach unten offene Ende des AuslaBkanals (43, 
48) definiert, und einem Kantenbereich des Verbin- 
dungselementes (11,12), der das nach oben offene 
Ende des AuslaBkanals (44, 49) definiert und ge- 35 
genuber dem Kantenbereich des des Hauptkorpers 
(6, 8), der das AuslaBkanalende definiert, angeord- 
net ist, aufweist, dadurch gekennzeichnet, daB 
ein Ruckhalteelement (30) iosbar die erste und 
zweite Dichtung (28, 29) an sich halt und entweder 40 
an dem Hauptkorper (6, 8) Oder dem Verbindungs- 
element (4, 1 2) befestigt ist. 

2. Fluidsteuervorrichtung nach Anspruch 1 , die ferner 
einen Federstift (31) zur festen Positionierung des 45 
Ruckhalteelementes (30) umfaBt. 

3. Fluidsteuervorrichtung nach Anspruch 1 oder 2, 
worin das Ruckhalteelement einen Ringbereich 
(33) umfaBt. ~ so 

4. Fluidsteuervorrichtung nach Anspruch 3, worin das 
Ruckhalteelement (30) eine Mehrzahl von Korper- 
halteansatzen (34) umfaBt, die sich von dem Ring- 
bereich (33) aufwarts erstrecken, urn das Ruckhal- ss 
teelement (30) an dem Hauptkorper (6, 8) zu befe- 
stigen. 



5. Fluidsteuervorrichtung nach Anspruch 4, worin die 
Mehrzahl von Korperhatteansatzen (34) vier Kor- 
perhalteansStze umfaBt, die im gleichen Abstand 
voneinander angeordnet sind und leicht einwarts 
gebogen sind, urn mittels Elastizitat einen kleinen 
Durchmesserbereich (149) eines zylindrischen Be- 
reiches (1 4) des Hauptkorpers (6) an einem unteren 
Ende des zylindrischen Bereiches (14) zu halten. 

6. Fluidsteuervorrichtung nach einem der Anspruche 
3 bis 5, worin das Ruckhalteelement (30) eine 
Mehrzahl von Dichtungshalteklauen (35, 36) um- 
faBt, die sich von dem Ringbereich (33) zum Halten 
der ersten und zwelten Dichtung (28, 29) radial ein- 
warts erstrekken. 

7. Fluidsteuervorrichtung nach Anspruch 6, worin die 
Mehrzahl von Dichtungshalteklauen (35, 36) eine 
Mehrzahl von groBen Dichtungshalteklauen (35) 
und eine Mehrzahl von kleinen Dichtungshalteklau- 
en (36) umfaBt. 

8. Fluidsteuervorrichtung nach Anspruch 7, worin die 
Mehrzahl von groBen Dichtungshalteklauen (35) 
vier Klauen aufweist, die im gleichen Abstand von- 
einander angeordnet sind und sich fast bis zu einer 
Mitte des Ringbereiches (33) des Ruckhalte- 
elementes (30) erstrecken. 

9. Fluidsteuervorrichtung nach Anspruch 8, worin die 
Mehrzahl von kleinen Dichtungshalteklauen (36) 
vier Klauen aufweist, die im gleichen Abstand von- 
einander angeordnet und zwischen den vier groBen 
Klauen (35) positioniert sind. 

10. Fluidsteuervorrichtung nach einem der Anspruche 
6 bis 9, worin alle kleinen Klauen (36) und groBen 
Klauen (36) geringfugig elastisch sind. 

11. Fluidsteuervorrichtung nach einem der Anspruche 
6 bis 10, worin die zweite Dichtung (29) von den 
inneren Enden der vier groBen Klauen- (35} gehal- 
ten ist. 

12. Fluidsteuervorrichtung nach Anspruch 1 1 , worin die 
erste Dichtung (28) von den gegenuberliegenden 
Seitenkanten zwei benachbarter groBer Klauen 

(35) und einem inneren Ende einer kleinen Klaue 

(36) , die zwischen den zwei benachbarten groBen 
Klauen (35) angeordnet ist, gehalten ist. 

13. Fluidsteuervorrichtung nach eine der Anspruche 6 
bis 12, worin die erste Dichtung (28) und die zweite 
Dichtung (29) jeweils eine ringformige Nut (37) in 
ihrem AuBenumfang umfassen, urn die Dichtungs- 
halteklauen (35, 36) des Ruckhalteelementes auf- 
zunehmen. 
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14. Fluidsteuervorrichtung nach einem der vorherge- 
henden Anspruche, worin es sich bei dem Riickhal- 
teelement (30) urn ein einteiliges Bauteil aus rost- 
freiem Stahl handeft. 



Revendlcations 

1. Reguiateur de debit comprenant un corps principal 
(6, 8) forme avec un canal d'admisslon (42, 47) el w 
un canal de sortie (43, 48) chacun ayant une extre- 
mite ouverte vers le bas et muni d'une partie fonc- 
tionnelle (7, 9) integralement avec le corps principal 6. 
(6, 8), un connecteur (11 , 12) form6 avec un canal 
d'admission (41, 46) et un canal de sortie (44, 49) *5 
chacun ayant une extremite ouverte vers le haut et 
communiquant respectlvement avec le canal d'ad- 
mission (42, 47) et le canal de sortie (43, 48) du 
corps principal (6, 8), le connecteur (11,12) etant 
fixe de maniere amovible au corps principal (6, 8) 20 
et un joint (26) est prevu entre le corps principal (6, 7. 
8) et le connecteur (11 , 12), dans lequel I'ouverture 
vers !e haut du canal d'admission (41 , 46) et du ca- 
nal sortie (44, 49) du connecteur (11,12) sont cha- 
cune ouverte lateralement a une autre extremite de 2s 
celle-ci et que joint (26) comprenant une premiere 
garniture (28) prevue entre une partie du bord du 
corps principal (6 , 8) definissant I'extremite ouverte 8. 
vers le bas du canal d'admission (42, 47) de celui- 
ci et une partie de bord du connecteur (11,12) de- 30 
finissant i'extremite ouverte vers le haut du canal 
d'admission (41 , 46) de celul-ci et oppose a la partie 
de bord, une deuxieme garniture (29) placee entre 
une partie de bord du corps principal (6, 8) definis- 
sant I'extremite ouverte vers le bas du canal de sor- 35 9. 
tie (43, 48) de celui-ci et une partie de bord du con- 
necteur (11,12) definissant I'extremite ouverte vers 
le haut du canal de sortie (44, 49) de celui-ci et op- 
pose au corps principal (6, 8) la partie de bord de- 
finissant I'extremite de sortie du canal, caracterf- 40 
see en ce qu'un moyen de retenue (30) y maintient 
de maniere separable ia premiere et la deuxieme 10. 
garnitures (28, 29) et f ix<§ a Tun des corps principaux 
(6, 8) et au connecteur (4, 12). 

45 

2. Reguiateur de debit seion la revendication 1 , com- 
prenant en outre une goupille ressort (31 ) pour po- 11. 
sitionner en place ledit moyen de retenue (30). 

3. Reguiateur de debit selon la revendication 1 ou 2, so 
dans lequel ledit moyen de retenue (30) comprend 
une partie circulaire (33). 



4. Reguiateur de debit selon la revendication 3, dans 
lequel ledit moyen de retenue (30) comprend une 55 
plurality de butees de maintien du corps (34) s'eten- 
dant vers le haut depuis ladite partie circulaire (33) 
pour la fixation dudit moyen de retenue (30) audit 



12. 



corps principal (6, 8). 

Reguiateur de debit selon la revendication 4, dans 
lequel la pluralite de butees de maintien du corps 
(34) comprend quatre butees de maintien du corps 
qui est separement espace de maniere equidistan- 
te etplie^egerementversl'ointe^eurpourmaintenir, 
au moyen de J'^lasticite, une petite partie du diame- 
tre (149) d'une partie cylindrique (14) dudit corps 
principal (6) a une extremite inferieure de ladite par- 
tie cylindrique (14). 

Reguiateur de debit selon I'une quelconque des re- 
vendications 3 a 5, dans leque! le moyen de retenue 
(30) comprend une pluralite de pattes de fixation de 
la garniture (35, 36) qui s'Stend radicalement vers 
I'interieur depuis ladite partie circulaire (33) pour le 
maintien de iesdites premiere et deuxieme garnitu- 
res (28, 29). 

Reguiateur de debit selon la revendication 6, dans 
lequel ia pluralite de pattes de fixation de la garni- 
ture (35, 36) comprend une pluralite de pattes de 
fixation de la garniture de type important (35) et une 
pluralite de pattes de fixation de la garniture de type 
(36). 

Reguiateur de debit selon la revendication 7, dans 
lequel la pluralite de pattes de fixation de la garni- 
ture detype important (35) comprend quatre pattes 
separement espacees de maniere 6quidistante et 
s'etendant presque a proximity d'un centre de ladite 
partie circulaire (33) dudit moyen de retenue (30). 

Reguiateur de debit selon la revendication 8, dans 
lequel ladite pluralite de pattes de fixation de la gar- 
niture de type reduit (36) comprend quatre pattes 
separement espacees de maniere equidistante et 
placees entre Iesdites quatre pattes detype impor- 
tant (35). 

Reguiateur de debit selon I'une quelconque des re- 
vendications 6 a 9, dans laquelle ladite pluralite de 
pattes de type reduit (36) et les pattes de type im- 
portant (36) sont toutes legerement 6lastiques. 

Reguiateur de debit seion i'une quelconque des re- 
vendlcations 6 a 10, dans lequel ladite deuxieme 
garniture (29) est maintenue aux extremites inte- 
rieures desdites quatre pattes de type important 
(35). 

Reguiateur de deM selon la revendication 1 1 , dans 
lequel ladite premiere garniture (28) est maintenue 
par les bords de cdte opposes de deux pattes ad- 
jacentes de type important (35) et une extremite in- 
terieure d'une patte de type naduit (36) placee entre 
lesdits deux pattes adjacentes de type important 
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(35). 

13. RSgulateur de ctebit seion Pune quelconque des re- 
vendications 6 a 12, dans lequel chacune de ladlte 
premiere garniture (28) et ladlte deuxieme garniture s 
(29) a une rainure annulaire (37) dans sa peripherie 
exteneure pour 1'adaptation de maintien de ladite 
garniture des pattes (35, 36) dudit moyen de rete- 
nue. 

10 

14. RSgulateurde dSbltselon Tune quelconque des re- 
vendications prec^dante, dans lequel ledit moyen 
de retenue (30) est un morceau integral realist en 
acier inoxydable. 
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